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(57) ABSTRACT 

Disclosed is an electronic record system Which dispenses 
With complicated operations using a menu and a button and 
handwriting input operation like paper Writing can be 
achieved. A system is established and is provided With: an 
input/output unit device capable of inputting/outputting data 
by the direct Writing on a display screen With a pen; and a 
control/arithmetic device connected to the input/output unit 
device and re?ecting the data inputted on the display screen 
to the screen. In this system; an electronic record in the form 
of strip-shaped sheet With an in?nite length extending in the 
longitudinal direction is displayed; data is directly inputted 
from the display screen as a stroke data; the inputted 
characters are converted into the character data by the use of 
a character recognition engine and the converted data is used 
as data format available in a secondary use such as a data 
search; and various functions are driven by a predetermined 
pen operation. 

41 Claims, 12 Drawing Sheets 
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ELECTRONIC RECORD SYSTEM AND 
CONTROL PROGRAM DEVICE WITH 
DISPLAY AND TABLET FUNCTION FOR 

MANIPULATING DISPLAY AREA 
FUNCTIONS WITH PEN STYLUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electronic record 
system provided With a pen type input device and an output 
device for displaying an electronic record. More speci?cally, 
the present invention relates to an electronic medical record 
system and a control program thereof Wherein an input/ 
output operation is improved. Although the folloWing 
description Will be mainly directed to an electronic medical 
record system, it is to be noted throughout the instant 
speci?cation that the present invention is applicable to any 
other electric record system than the electronic medical 
record system. 

2. Description of the Related Art 

(1) Technical Background 
Heretofore, in medical care sites, a medical record has 

been made up by Writing a medical condition and progress 
of a patient in accordance With a time sequence. 

For the medical record, a piece of paper is used as a 
recording medium, and hence, needless to say, “handWrit 
ing” is essential for making up the medical record. In this 
connection, such a conventional system may be referred to 
as a paper medical record system. If necessary, a ?gure or a 
graph, such as a standard ?gure of the heart or the lung is 
often pasted in relation to medical care. In addition, a printed 
matter that prints medical data may often be pasted on the 
medical record. Tugs may be applied or attached to Written 
pieces of paper to be stored in individually colored ?les. This 
facilitates visual-based management. Furthermore, such 
medical records can be quickly seen or checked and there 
fore have a superior ?exibility. 

HoWever, the paper medical record system has some 
problems. Speci?cally, a great amount of paper makes it 
dif?cult to ensure a storage space for the medical records. 

Herein, it is to be noted that Medical Practitioners LaW in 
Japan requires keeping the medical records for ?ve years. 
HoWever, ?ve-years preservation of the medical records is 
not alWays long enough to ensure complete recovery in 
some cases. Therefore, such medical records should prefer 
ably not be discarded even after the ?ve-years preservation. 
Further, even if some medical information should be modi 
?ed from an original medical record, a modi?ed record must 
be compulsorily left together With the original record prior 
to the modi?cation, in order to avoid falsi?cation the record 
before the modi?cation. As a result, the amount of informa 
tion to be preserved is apt to be increased. 
As described above, in addition to the preservation duty 

of the medical records, there are “bulky” medical records 
concerned With patients Who are hospitaliZed for long peri 
ods and/or Who are subjected to long-term curing as regular 
outpatients. This results in inevitable lack of the storage 
space and further requires ensuring neW storage space. 
Moreover, such a system increases a cost and further makes 
it difficult to ?nd out a desired medical record. 

Under the circumstances, With the recent development of 
the computeriZation technology, proposals have been made 
about various electronic medical record systems in Which 
the contents of medical care can be stored. With this system, 
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2 
reference and modi?cation of the medical records can be 
performed at any time. 

This system is obtained by computeriZing the conven 
tional “paper” medical record system and has been started 
from the announcement of the Ministry of Health and 
Welfare in Japan. The announcement Was issued to medical 
institutions across the country through prefectural and city 
governments in September 1999 and admitted electronic 
records as of?cial medical records. Thereafter, the electronic 
medical record system has rapidly Widespread in medical 
care sites at present. 

Adopting the electronic records as described above makes 
it possible to unitarily preserve and manage the electronic 
records and to share them. Also, it is possible to perform 
keyWord search from a great amount of data. Although the 
paper medical record system requires enormous cost and 
space for preserving information (paper medical record and 
the like) concerning medical care, the electronic medical 
record system can solve such problems. This is one of the 
favorable features of the electronic medical record system. 
On the other hand, some novel problems take place in a 

conventional electronic medical record system. Speci?cally, 
the conventional electronic medical record system is con 
stituted of a control/arithmetic device, an input device 
including a key board and a mouse, and an output device 
including a display device and a printer device. This system 
is disadvantageous in that the input operation of medical 
information is so dif?cult and, as a result, imposes a heavy 
load on a doctor so as to effectively operate the key board 
and the mouse. 

Consequently, each doctor should devote himself/herself 
to the input operation in such a conventional electronic 
medical record system and may interrupt his/her thought 
about the medical care due to such an input operation. Also, 
seeing a doctor Who desperately operates an input device, 
such as the key board, the mouse, makes a patient anxious 
about Whether the patient has oneself carefully examined by 
the doctor. 

In order to reduce a load imposed on each doctor at the 
time of inputting the medical information, consideration has 
been made about a “pen tablet” method. According to this 
method, an input operation can be performed in a manner 
similar to that performed on a paper media as an input 
device. 

(2) Prior Art 
As an example of the system using this pen tablet, 

disclosure is made in Japanese Unexamined Patent Publi 
cation No. 2000-325314 about an electronic record storage 
device and a method thereof. 

This device essentially provides a medical record image 
or screen for displaying predetermined contents in a limited 
region. In this device, data input operation is performed by 
the use of a liquid crystal pen tablet by successively select 
ing a menu and buttons. 

Speci?cally, an operator can input data by sequentially 
selecting items from the menu and buttons on the medical 
record image or screen When the items specify desired 
contents, looking at the medical record screen displayed on 
the output device. When comments or the like can not be 
entered by selecting items, they are inputted by using a key 
board. Such comments may be inputted by using the method 
disclosed in the Japanese Unexamined Patent Publication 
No. 2000-325314 (disclosed in FIG. 26). In this event, 
characters can be Written in a predetermined frame or 
WindoW With a pen and are converted into character data by 
a character recognition technique. 
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However, the above-mentioned system has the following 
problems. 

The ?rst problem is that the device essentially selects the 
menu and button and, therefore, each operator must com 
prehend a complicated speci?cation of the menu and 
buttons, and thus, hospitals may be likely to hesitate to 
introduce the device. 

The second problem is that, although the pen tablet is used 
in the system, an easy input operation like handwriting can 
not be accomplished because ?nal input operation needs to 
manipulate the arranged menu and buttons. As a result, a 
very long time is wasted to be accustomed to manipulation. 

The third problem is that, since most of the operations are 
performed by selecting the menu and buttons arranged on 
the screen, it is impossible to rapidly input what comes to 
mind. As a result, such an input operation may cause a 
doctor to lose his/her train of thought and erroneous diag 
nosis may be made by the doctor. 

The fourth problem is that, since only predetermined 
items can be entered while any other items can not be 
inputted, restrictions are imposed on items to be entered. 

The ?fth problem is that, since a screen must be switched 
to another screen to make access to past data. It is impossible 
to display the past medical record simultaneously with the 
current medical record to which data is being inputted. No 
input operation can be performed, with the past medical 
record being displayed. 

The siXth problem is that, since characters must be written 
in the predetermined frame or window in the case of the 
character recognition, it is impossible to perform the char 
acter recognition of handwritten characters written in an 
optional space or place. 

The seventh problem is that, since the character recogni 
tion requires writing characters on a character input sheet, 
such handwritten characters themselves can not be con 
?rmed later. 

SUMMARY OF THE INVENTION 

The present invention has been developed to solve these 
problems. 

It is an object of the present invention to provide a 
user-friendly electronic record system and a control program 
thereof in which a pen type input device is used to enable 
free-writing input operation and to alleviate stress due to a 
complicated input operation. 

It is a speci?c object of the present invention to provide 
an electronic record system of the type described, which is 
effectively used as an electronic medical record system. 

It is another speci?c object of the present invention to 
provide a control program of the type described, which is 
available for the electronic medical record system. 

In order to solve the above-described problems, an elec 
tronic record system and a control program thereof accord 
ing to the present invention are featured by the following 
matters. 

An electronic record system of the present invention 
comprises an input/output unit device which has a display 
device with a tablet function and which eXecutes input 
operation by directly writing input data on the display device 
with a pen, and a control/arithmetic device, connected to the 
input/output unit device, for re?ecting on the display device 
the input data entered on the display device. The control/ 
arithmetic device is adapted so as to display, on the display 
device, a record screen in which the input data is intuitively 
written by direct handwriting and so as to establish an 
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4 
electronic record on the basis of the data inputted on the 
medical record screen by the handwriting. 
The electronic record is computeriZed like a stripe-shaped 

sheet with an in?nite length extending in a vertical direction 
of the display screen, and the control/arithmetic device is 
con?gured so that the electronic record displayed on the 
display device can be scrolled. 
The record screen comprises a reduced-siZe display area 

on which past information on a past date speci?ed by date 
information is longitudinally displayed in a reduced siZe, 
and an actual-siZe display area on which detailed informa 
tion is handwritten and current information is longitudinally 
displayed in an actual siZe. 
The record screen preferably further includes a date 

display area for displaying a succession of dates longitudi 
nally. 
The control/arithmetic device is preferably con?gured so 

that the date display area, the siZe-reduced display area and 
the actual-siZe display area can be independently longitudi 
nally scrolled. 
The control/arithmetic device is preferably con?gured so 

that the date display area and the reduce siZe display area are 
scrolled together by vertical drawing on these areas. Desired 
past information is duplicated onto the actual-siZe display 
area by drawing so as to surround a desired region of the past 
information displayed on the reduced-siZe display area with 
a substantial circle, and by drawing from the inside of the 
drawn substantial circle to the outside. 
The input data is constituted of written information and 

data processing information, and the input/output unit 
device is con?gured so as to select writing operation and 
data processing operation in accordance with an input mode 
of the pen. 
The written information is preferably composed of a 

written record and partition line information that is entered 
by linear drawing in the horiZontal direction of the display 
screen, so as to end the writing operation. The control/ 
arithmetic device comprises ?rst determination means for 
determining whether the written information is either the 
written record or the partition line information. When it is 
determined that the written information is the partition line 
information, a drawn line is not treated as stroke data and a 
partition line is displayed on the record display screen to 
store the written information. 
The ?rst determination means determines whether the 

written information is the written record or the partition line 
information, with reference to a relationship between an 
entire length of the drawing and a straight distance from a 
starting point to an end point of the drawing, a relationship 
between a width of a line segment formed by the drawing 
and a width of the record screen, and a straight distance in 
the vertical direction of the line segment formed by the 
drawing. 
The data processing information is composed of area 

selection information inputted by drawing so as to surround 
a desired area with a circle and pie menu process informa 
tion inputted by linear drawing for executing processes 
registered in advance. The control/arithmetic device com 
prising second determination means for determining 
whether the inputted data is the area selection information or 
the pie menu process information. When the second deter 
mination means determines the inputted data as the area 
selection information, image processing to the selected 
desired area is performed, and when the second determina 
tion means determines the inputted data as the pie menu 
process information, a data input support process or an 
application starting process is performed. 
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The image processing operation includes enlargement, 
reduction, rotation, movement, duplication, deletion, and 
character data conversion. 

The control/arithmetic device is con?gured so that image 
processing operations are selected in accordance With a 
direction of the draWing performed across the selected area 
or the draWing performed in an optional direction from the 
draWn line. 

The data input support process is for processing undo, 
redo and schema. The control/arithmetic device is con?g 
ured so that When the schema is selected, a schema image list 
is displayed and a desired schema image is duplicated on the 
electronic record by the use of the pen. 

The application includes a computing function using 
handWriting character recognition and a three-dimensional 
?gure forming function for converting the tWo-dimensional 
handWritten input or the schema image into a three 
dimensional image. 

The control/arithmetic device is con?gured so that the pie 
menu processes are selected in accordance With a direction 
of the draWing optionally performed so as not to cross the 
selected area. 

The control/arithmetic device is con?gured so that When 
the second determination means determines that the inputted 
data is the area selection information, an area surrounded 
With a substantial circle is colored With a translucent color 
to indicate that the area is selected. 

The application is adapted to be operated by the use of a 
translucent WindoW formed on the electronic record, and the 
application is adapted to be ?nished by a pen input on the 
outside of the WindoW. 

The control/arithmetic device is con?gured so that a 
request section is displayed on the record screen, While a list 
constituted of indeX sections and name sections assigned in 
each indeX section are displayed by the pen operation on the 
request section, and a desired name is displayed in the 
request section by operating the pen on the desired name. 

The control/arithmetic device is con?gured so that an 
order of items displayed in the name section is sorted in 
accordance With a frequency of selection of the items, and 
the list is dynamically modi?ed by increasing/decreasing the 
number of the names displayed in the name section. 
When the pen operation on the indeX section in the list is 

performed, all names linked With the indeX are displayed, 
and a desired name is displayed on the request section and 
registered in the name section by the pen operation on the 
desired name. 

A control program to Which the present invention is 
applicable is for use in an electronic record system com 
prising an input/output unit device Which has a display 
device With a tablet function and Which eXecutes input 
operation by directly Writing input data on the display device 
With a pen, and a control/arithmetic device, connected to the 
input/output unit device, for re?ecting on the display device 
the input data entered on the display device. According to 
the present invention, the control program comprises the 
steps of displaying on the display device a record screen in 
Which the input data is intuitively Written by direct hand 
Writing and establishing an electronic record on the basis of 
the handWritten input information on the record screen 
displayed by the display step. 

The electronic record is computeriZed so as to be a 
stripe-shaped sheet With an in?nite length extending in a 
vertical direction of the display screen, and the control/ 
arithmetic device is con?gured so that the electronic record 
displayed on the display device is scrolled. 
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6 
The record screen comprises a reduced-siZe display area 

on Which past information in a past date speci?ed by date 
information is longitudinally displayed in a reduced siZe, 
and an actual-siZe display area on Which detailed informa 
tion is handWritten and current information is longitudinally 
displayed in an actual siZe. 

The record screen further comprises a date display area in 
Which a succession of dates are longitudinally displayed. 

The control program is constituted so that the date display 
area, the siZe-reduced display area and the actual-siZe dis 
play area are independently longitudinally scrolled. 

The date display area and the reduce-siZe display area are 
scrolled together by vertical draWing on these areas, and 
desired past information is duplicated on the actual-siZe 
display area by performing the draWing so as to surround a 
desired region of the past information displayed on the 
reduced-siZe display area With a substantial circle and the 
draWing from the inside of the circle to the outside. 
The inputted data is constituted of Written information and 

data processing information. The control program further 
comprises the step of selecting Writing operation and data 
processing operation in accordance With an input mode of 
the pen. 

The Written information is constituted of a Written record 
and partition line information that is inputted by linear 
draWing in the horiZontal direction of the display screen, so 
as to ?nish the Writing operation. The control program 
further comprising the steps of determining Whether the 
Written information is the Written record or the partition line 
information and treating a draWn line as no stroke data When 
it is determined that the Written information is the partition 
line information, to display a partition line on the record 
display screen to store the Written information. 

The determination step determines Whether the Written 
information is either the Written record or the partition line 
information, on the basis of a relationship betWeen an entire 
length of the draWing and the straight distance betWeen a 
starting point and an end point of the draWing, a relationship 
betWeen a Width of a line segment formed by the draWing 
and a Width of the medical record screen, and a straight 
distance in the vertical direction of the line segment formed 
by the draWing. 

The data processing information is constituted of area 
selection information inputted by draWing so as to surround 
a desired area With a circle, pie menu process information 
inputted by linear draWing for executing processes regis 
tered in advance. The control program further comprising 
the steps of judging Whether the inputted data is the area 
selection information or the pie menu process information, 
carrying out image processing to the selected area When the 
judging step judges the area selection information, and 
carrying out a data input support process or an application 
starting process When the judging step judges the pie menu 
process information. 

The image processing includes enlargement, reduction, 
rotation, movement, duplication, deletion, and character 
data conversion. 

The control program is constituted so that the image 
processing operations are selected in accordance With a 
direction of the draWing performed across the selected area 
or the draWing performed in an optional direction from the 
draWn line. 

The data input support process is for processing undo, 
redo and schema. The control program is con?gured so that 
When the schema is selected, a schema image list is dis 
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played and a desired schema image can be duplicated on the 
electronic record by the pen operation. 

The application includes a computing function using 
handWriting character recognition and a three-dimensional 
?gure forming function for converting the tWo-dimensional 
handWritten input or the schema image into a three 
dimensional image, and the respective functions Work in 
cooperation With each other. 

The control program is constituted so that the pie menu 
processes are selected in accordance With a direction of the 
draWing optionally performed so as not to cross the selected 
area. 

The control program is constituted so that an area sur 
rounded With a substantial circle is colored With a translu 
cent color to indicate that the area is selected, When the 
judging step judges that the inputted data is the area selec 
tion information. 

The application is adapted to be operated by the use of a 
translucent WindoW formed on the electronic record, and the 
application is adapted to be ?nished by a pen input on the 
outside of the WindoW. 

The control program is constituted so that a request 
section is displayed on the record screen While a list con 
stituted of index sections and name sections assigned in each 
index section are displayed by the pen operation on the 
request section, and a desired name is displayed in the 
request section by the pen operation on the desired name. 

In the control program, an order of items displayed in the 
name section is preferably sorted in accordance With a 
frequency of selection of items, and the list is dynamically 
modi?ed by increasing/decreasing the number of names 
displayed in the name section. 

In this event, When the pen operation on the index section 
in the list is performed, all names linked With the index are 
displayed, and a desired name is displayed on the request 
section and registered in the name section by the pen 
operation on the desired name. 

In the above, the electronic record may be, for example, 
an electronic medical record. In this case, the items and the 
list may be medicines and a medicine list, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an electronic medical record 
system according to the ?rst embodiment of the present 
invention; 

FIG. 2 is an explanatory diagram shoWing the con?gu 
ration of the medical record screen according to the ?rst 
embodiment; 

FIG. 3 is an explanatory diagram continued from FIG. 2, 
shoWing the operation on the current data sheet-according to 
the ?rst embodiment; 

FIG. 4 is an explanatory diagram shoWing the operation 
at an end of the medical care according to the ?rst embodi 

ment; 
FIG. 5 is an explanatory diagram shoWing the medicine 

list selection screen according to the ?rst embodiment; 
FIG. 6 is an explanatory diagram shoWing the schema 

selection screen according to the ?rst embodiment; 
FIG. 7 is a How chart of the entire system according to the 

?rst embodiment; 
FIG. 8 is a How chart of the input process according to the 

?rst embodiment; 
FIG. 9 is a How chart of the medical care ?nish process 

according to the ?rst embodiment; 
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8 
FIG. 10 is a How chart of the area process according to the 

?rst embodiment; 
FIG. 11 is a How chart of the pie menu process according 

to the ?rst embodiment; 
FIG. 12 is an explanatory diagram of the pie menu 

according to the ?rst embodiment; 
FIG. 13 is a block diagram of the electronic medical 

record system according to the second embodiment; 
FIG. 14 is a How chart until the pen ID Is obtained 

according to the second embodiment; 
FIG. 15 is an explanatory diagram of a sub-screen of the 

electronic medical record system according to the third 
embodiment; and 

FIG. 16 is an explanatory diagram shoWing the operation 
of adjusting the Zoom level on the sub-screen. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

NoW, embodiments of an electronic medical record sys 
tem according to the present invention Will be described 
based on the accompanying draWings. FIGS. 1 to 12 exem 
plify the ?rst embodiment, FIGS. 13 and 14 exemplify the 
second embodiment, and FIGS. 15 and 16 exemplify the 
third embodiment, respectively. 

First Embodiment 
Referring to FIG. 1, an electronic medical record system 

1 according to the ?rst embodiment of the present invention 
basically has an input/output unit device 4, a control/ 
arithmetic device 3 having a tWo-Way communication With 
and connected to the input/output unit device 4, and a 
storage device 2 having a tWo-Way communication With and 
connected to the control/ arithmetic device 3. In addition, the 
system has an output device 6 such as a printer, an input 
device 5 such as a mouse and a keyboard, and a storage 
device 2‘ connected to a netWork via a communication 
device 7 through a netWork. The output device 6, the input 
device 5 and the storage device 2‘ connected through the 
netWork are not essential for the present invention and, 
therefore, Will not be described in detail. 

Herein, it is to be noted that the input device 5, such as a 
mouse or a keyboard, is shoWn in FIG. 1 and is used only to 
input an identi?cation number or the like assigned to each 
patient. Therefore, the input device 5 may not be practically 
used While diagnosis is being actually made by a doctor. 

The input/output unit device 4 is implemented by a 
display device With a pointing device, that has a tablet 
function. Such a display device is Well-knoWn in the art and 
can enter data by directly Writing on a display screen With a 
pen. 

The storage device 2 includes a hard disk Which stores a 
predetermined control program for executing functions of 
the ?rst embodiment together With the electronic records in 
the past. In addition, the storage device 2 further includes a 
memory device used to operate the system, and a removable 
media device Which is readable and Writable and Which may 
be, for example, a magnetic disk and/or an optical disk, such 
as CD-R, CD-RW, and DVD-R. The control/arithmetic 
device 3 is connected to the input/output unit device 4 and 
the storage device 2 and can carry out tWo-Way communi 
cation With the devices 4 and 2 in accordance With a 
predetermined control program. The control/arithmetic 
device 3 is operated to re?ect input information or data 
inputted by a pen onto the display device. 

Brief description Will be made beloW about operations of 
the electronic medical record system 1 according to the ?rst 
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embodiment and composed as described above. First, data is 
fetched from the storage device 2, to form a medical record 
screen. Then, the medical record screen is displayed on the 
input/output unit device 4 or printed out from the output 
device 6. A doctor enters data through the input/output unit 
device 4, looking at the screen. The control/arithmetic 
device 3 updates the medical record screen based on the 
inputted data, and the updated data is displayed on the 
input/output unit device 4. When the doctor selects an end of 
the operation, the control/arithmetic device 3 stores the 
formed medical information in the storage device 2 as an 
electronic record. Hereinafter, more detailed descriptions 
Will be made hereinafter. 
Amedical record image or screen (or a display image) of 

the electronic medical record system according to the ?rst 
embodiment is exempli?ed in FIG. 2. The medical record 
image shoWn in FIG. 2 is composed of a date display area 
21, a siZe-reduced display area 22, and an actual-siZe display 
area 23. Consequently, the image or screen is divided into 
three Zones to display information in three divided stages. 

The date display area 21 is placed on the left end of the 
display image and is extended from top to bottom to display 
a succession of dates. Dates in the date display area 21 are 
automatically displayed in cooperation With a timer of the 
system When the electronic record is made up. 

The siZe-reduced display area 22 is for displaying a scroll 
bar 22a, a siZe-reduced past data sheet 24s in Which previous 
medical information is entered on a previous date displayed 
on the date display area 21 and is displayed in a reduced siZe, 
and a siZe-reduced current data sheet 25s. The siZe-reduced 
display area 22 is placed adjacent to the date display area 21. 

The actual-siZe display area 23 is adjacent to the siZe 
reduced display area 22. The illustrated actual-siZe display 
area 23 has a scroll bar 23a, a past data sheet 24 displayed 
in an actual siZe and extended in a direction from top to 
bottom, and a current data sheet 25 extended in a direction 
from top to bottom and displayed in an actual siZe. In 
addition, the actual-siZe display area 23 also includes a sheet 
forming date section 26, a sheet formation end date section 
27, a medical history section 28, and treatment sections 29 
and 30. In the illustrated example, the treatment sections are 
individually used as a medical prescription request section 
29 and a medical check request section 30. 

The detailed medical information is directly Written With 
a pen by the doctor in the actual-siZe display area 23, and a 
medical record is entered and modi?ed in this area 23. 
NoW, description Will be directed to a pens that is used in 

this embodiment and that has a tablet function. It is assumed 
that the pen is operated in tWo different data input modes, for 
example, a data input (Writing) mode and a data processing 
(control) mode. In addition, either of the Writing mode or the 
data processing mode can be selected by manipulating the 
pen, for example, pushing a button attached to the pen. 

The Writing mode is simply to perform draWing on the 
actual-siZe display area like Writing on a paper. HoWever, 
depending on the motion of the draWing and the place Where 
the draWing is performed, the draWing is considered to be 
the Writing of the medical record or partition line informa 
tion (a ruled line is draWn) Which controls the system to 
perform the scroll (a displayed region is moved in a longi 
tudinal direction) or the end of the Writing of the medical 
record. 

The partition line information may be entered to ?nish or 
end the Writing of the medical record. To this end, the 
operation thereof can be accomplished by simply draWing a 
straight line in the Width direction of the medical record 
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screen. The draWn straight line is not practically shoWn on 
the screen and only the partition line (ruled line) appears on 
the screen. By draWing the partition line, the operation of 
Writing the medical record is ?nished once. In any other 
Writing operations than draWing the partition line, characters 
and ?gures are judged to be Written and entered as stroke 
data. In this event, the draWn characters and ?gures are 
displayed on the screen. 

In this case, a problem arises. That is, it is dif?cult for the 
system to determine Whether characters and ?gures are 
Written simply or the partition line is Written. The Way to 
deal With the problem Will be described later. 
The data processing mode is to perform the draWing, for 

example, by pushing a button provided on the pen. Depend 
ing on the shape and order of the draWing, the draWing is 
branched into a process for area selection information and a 
pie menu process, in a manner to be described later. 

In the case of the area selection, a desired area is sur 
rounded by a circle and the surrounded area is colored in a 
translucent color. This shoWs that the area is selected. It is 
possible to perform processes of enlargement, reduction, 
rotation, and movement of stroke data in the selected area, 
image processing such as deletion thereof, and conversion of 
the stroke data into character data by the use of a character 
recognition engine provided in the system. The conversion 
into the character data makes it possible to perform a 
keyWord search from a great amount of accumulated medi 
cal data (character data). 

In these processes after the area selection, draWing for 
information processing is made so that a line segment 
crosses the selected area or is derived from a draWn line 

segment in an optional direction. In this case, various 
different image processing is selected in accordance With the 
direction draWn. 

It is to be noted that, in the case Where the draWing in the 
data processing (control) mode is performed to roughly draW 
a circle, a complete circle may not alWays be draWn and, 
therefore, a starting point may not be connected to a ?nish 
or an end point. From this fact, it is readily understood that 
an incomplete circle is automatically complemented When 
the draWing is judged to be the area selection. 

In the pie menu processing, draWing for the data process 
ing mode is made linearly in an optional direction Without 
any area selection. Thus, various pie menu processes regis 
tered in advance are selected and executed in accordance 
With the direction of the draWing. 

The pie menu is constituted of input support operations, 
such as undo (retry), redo (retry again), and schema (an 
image of an affected portion) selection and various applica 
tions registered in advance. 
The date display area 21, the siZe-reduced display area 22, 

and the actual-siZe display area 23 are computeriZed and 
displayed so that an endless strip-shaped sheet With an 
in?nite length is like extending in the longitudinal direction 
of the display device from top to bottom. When vertical 
draWing is made along the date display area 21 in the Writing 
(input) mode, both the date display area 21 and the reduced 
siZe display area 22 are scrolled together. For example, When 
a draWing operation 201 is performed, as shoWn in FIG. 2, 
the past data sheets 24s are successively displayed on the 
siZe-reduced display area 22 from top to bottom. 

In addition, a scroll of the siZe-reduced display area 22 in 
the longitudinal direction by a draWing operation 202 in the 
Writing (input) mode can be separately performed from a 
scroll of the actual-siZe display area 23 in the longitudinal 
direction by a draWing operation 203. 
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Drawing With the data processing (control) mode is 
performed to surround a desired area of the past medical 
information (sheet) displayed on the siZe-reduced display 
area 22 With a circle, and then, the draWing from the draWn 
circle to the outside is performed, thereby the area in the 
circle is quickly displayed on the actual-siZe display area 23. 
By such an operation, it becomes possible to rapidly broWse 
a great amount of the past data sheet, and easy searching of 
the required data can be performed. 
As described above, the doctor can perform the input 

Work While checking past medical record of a patient, and 
also, he/she can easily duplicate important information into 
the actual-siZe display area 23 then used. 

Addition and modi?cation of data can be made only on 
the current data sheet 25 of the actual-siZe display area 23. 
In other Words, past medical information cannot be modi 
?ed. HoWever, as described above, it is possible to effec 
tively use the past data by duplicating or copying the data to 
the current data sheet 25. The duplication of the past data is 
performed in the folloWing manner. That is, a draWing 204 
in the data processing mode is made on the past data sheet 
24 or the siZe-reduced past data sheet 24s to select an area. 
Then, an operation depicted by 205 is executed to draW a 
line from the inside of the selected area to the outside. Thus, 
the past data in the selected area is duplicated or copied on 
the current data sheet 25. 

Also, if data is inputted by the draWing in the Writing 
(input) mode on the current data sheet 25 shoWn in FIG. 3, 
the inputted data is displayed as stroke data, and is quickly 
re?ected also on the current data sheet 25s provided in the 
siZe-reduced display area 22. It is noted that the date of ?rst 
entering the data to the current data sheet 25 is obtained from 
the system and the date is displayed on the sheet forming 
date section 26. 

If an operation depicted by 301 is performed to determine 
a desired area in the data processing (control) mode, the 
surrounded desired area is colored With a translucent color, 
to explicitly display the selection of the desired area. 
Thereafter, a recognition button 31 appears on the loWer 
right portion of the actual-siZe display area 23. Such a 
recognition button 31 serves to select either image process 
ing or character data conversion. 

Herein, consideration is made about converting the stroke 
data Within the selected desired area into character data. In 
this case, touching a pen on the recognition button, as 
depicted by 309 enables to convert the stroke data in the 
selected area into the character data all at once by the use of 
a character recognition engine provided in the system. 
On the other hand, When the image processing is carried 

out, a line segment is draWn in the data processing (control) 
mode so as to cross the selected area colored With a 

translucent color or to be derived in an optional direction. 
Various kinds of data processings can be selected in accor 
dance With the direction of the draWing. 
NoW, the recognition button is exempli?ed as an example 

of the data conversion means. As mentioned before, it is also 
possible to perform the data conversion in accordance With 
the direction of the draWing. 
As shoWn in FIG. 3, the above-mentioned image process 

ing may be executed in the folloWing manners. For example, 
a movement process is selected When a draWing 302 from 
the inside of the selected area to the outside is performed 
While an enlargement process is selected When a draWing 
303 from the line (border area) to the outside is performed. 
Furthermore, a reduction process is selected When a draWing 
304 from the line (border area) to the inside of the selected 
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area is performed While a rotation process is selected When 
a draWing 305 in a desired rotation direction from the line 
(border area) is performed. Moreover, a deletion process is 
selected When a draWing 306 from the outside of the selected 
area to the inside of the selected area, and canceling the 
selected area is selected When other action is performed. Of 
course, the image processing is not limited to this, and it is 
possible to appropriately modify a direction and a starting 
point thereof. In the illustrated example, When the draWing 
is stopped at a position, the image in the selected area is 
?xed at the position. 

In addition, processes registered in the pie menu (refer to 
FIG. 12) are performed in the data processing (control) 
mode by draWing a line or mark in the eight directions (up 
and doWn, right and left, upper and loWer right, and upper 
and loWer left) Without the area selection. 

It is possible to register eight functions in this pie menu, 
and the registered functions to be performed are determined 
in accordance With the direction of an operation 307. In the 
case of a direction a, a process a is selected, in the case of 
a direction b, a process b (displaying a schema list in this 
embodiment) is selected, . . . , and in the case of a direction 

h, a process h is selected. In other Words, functions in 
accordance With the directions in the pie menu can be 
selected. 
As mentioned above, this pie menu is constituted of input 

supports, such as undo (retry), redo (retry again), and 
schema (an image of an affected portion) selection and 
various applications registered in advance. A computing 
function using handWriting character recognition and a 
three-dimensional ?gure forming function are mounted in 
the latter applications. These applications are displayed as 
translucent WindoWs placed on the medical record sheet, and 
an operative application is closed by touching the pen on the 
outside of the WindoW. 

In FIG. 4, an operation 401 of draWing a long straight line 
on the current data sheet 25 in the Writing (input) mode is 
made so as to clearly indicate the end or ?nish of the Writing 
of the medical information. After the current time is obtained 
from the system as an end time of a medical care, the sheet 
formation ?nish date section 27 is formed and the obtained 
time is displayed thereon. Further, the inputted data is 
blocked or protected so as not to be modi?ed (not to add any 
data), and the sheet is divided by the partition line (ruled 
line). Then, the portion on Which data input has been 
?nished is displayed as the past data sheet 24, and a portion 
neWly formed is displayed as the current data sheet 25. On 
the neWly formed current data sheet 25, a medical history 
section 28‘, a medical prescription request section 29‘ and a 
medical check request section 30‘ are automatically formed. 
Medical records are stored by the repetition of these opera 
tions. 
A medicine list selection screen shoWn in FIG. 5 is 

displayed by touching a pen depicted by 308 on a “neW 
order” in the medical prescription request section 29 on the 
current data sheet 25 in FIG. 3. As shoWn in FIG. 5, the 
medicine list selection screen is constituted of an index 51, 
a medicine name section (names of individual medicines) 
52, a previous selected medicine section 53, a selected 
medicine section 54, a calendar 55, and a ?nish button 56. 

In FIG. 5, the illustrated calendar 55 shoWs tWo months 
(the month including the current day and the next month). 

It is impossible to display all of the medicines on the 
medicine list selection screen because there are so many 
kinds of medicines. 

Therefore, the number of medicine names displayed on an 
initial screen is controlled so that the percentage of the 
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indexes to the total number may be kept at a predetermined 
value. The medicine names in the respective indexes dis 
played on the initial screen are arranged in the order of high 
frequency of use. 

Since there is a high possibility that the medicine inputted 
in the previous medical care is selected again, the medicine 
name 52‘ indicating the medicine inputted in the previous 
medical care is displayed in the previous selected medicine 
section 53. This makes it possible to perform a quick input. 
In addition, When the medicine name 52 Is selected by a pen 
touch operation 501 and the medicine name 52‘ is selected 
by a pen touch operation 502, the selected medicine name is 
added to the selected medicine section 54 and is displayed 
in the medical prescription request section 29. 

Further, a selected medicine name 52“ is deleted in the 
folloWing manner. Speci?cally, the medicine name 52“ in 
the selected medicine section 54 is selected by the pen touch 
operation 502, thereby the selected medicine name 52“ is 
deleted from the selected medicine section 54. 
When a medicine name 52 is not displayed on the initial 

screen, it is selected in the folloWing manner. That is, When 
the index 51 is selected by a pen touch operation 504, all 
medicine names 52 linked With the selected index 51 are 
selectably displayed, and then, a desirable medicine can be 
selected. By so doing, the selected medicine is registered 
and displayed on the medical prescription request section 
29, the selected medicine section 54, and the medicine name 
section 52. Thereafter, the display order in the medicine 
name section 52 is sorted in accordance With the frequency 
of selection of the medicines, and the number of displayed 
medicines in the medicine name section 52 is increased/ 
decreased to the number that can be displayed at a time. 

A prescription period is determined by the use of the 
calendar 55 in the folloWing manner. In the case of speci 
fying the period of prescription, the period is selected by a 
draWing (depicted by 505) in the data processing (control) 
mode from the corresponding date to the ?nish date of the 
prescription. In the case of specifying an optional day, the 
day is selected by a pen touch operation 506. 
When a ?nish or end button 56 is selected by a pen touch 

operation 507, the selection of medicines to be prescribed is 
?nished, and the medical record screen as shoWn in FIG. 3 
is displayed again. The medicine name 52“ added to the 
selected medicine section is re?ected to the medical pre 
scription request section 29 shoWn in FIG. 3. 
A schema list selection screen exempli?ed in FIG. 6 is 

displayed by performing a draWing 307b in the data pro 
cessing (control) mode in the upper right direction (direction 
b) on the screen shoWn in FIG. 3. It is to be noted that, as 
described above, the schema selection is registered in the 
process b of the pie menu. 
By selecting a desired image on the schema selection 

screen by a pen touch operation, the selected schema is 
displayed on the medical record screen. Since the selected 
image is automatically rendered into a selected situation, it 
is possible to continuously perform such processes as 
enlargement, reduction, rotation, movement, and three 
dimensional operation thereto. The selected image can be 
moved and pasted on any optional position on the current 
data sheet 25. 

In the illustrated example, though the schema is registered 
as tWo-dimensional data, it is also possible to handle the 
schema as a three-dimensional data by the use of the 
three-dimensional ?gure generator. 

Also, an image illustrated by a doctor in the Writing 
(input) mode on the actual-siZe display area can be regis 
tered as a schema. 
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Next, a succession of operations in the electronic medical 

record system composed as described above according to the 
?rst embodiment Will be described by the use of FIGS. 7 to 
11. 

NoW, the operation of the entire system Will be described 
in detail With reference to the How chart in FIG. 7. 

First, the system is booted up and a patient number is 
entered. Then, a desired electronic record of a patient in 
question is read from the storage device (Step 1). Thereafter, 
the medical record screen is formed and displayed on the 
display device (Step 2). In the case of a neW patient, a neW 
patient number is inputted. Then, a medical record screen is 
quickly formed and displayed on the display device (Step 2). 
The doctor starts to input medical information (Step 3). In 

this input operation of the medical information, the process 
How is branched in accordance With the mode speci?ed by 
the pen input. Therefore, it is determined Whether the data is 
inputted in the Writing (input) mode or in the data processing 
(control) mode (Step 4). 

In the case of the Writing (input) mode (Step 4: Yes), it is 
determined Whether or not the inputted data is a long straight 
line extending in the transverse direction (Step 5). In other 
Words, it is determined Whether the inputted data is repre 
sentative of a normal stroke or the partition line. An algo 
rithm used in this determination is for judging Whether the 
inputted data is either Writing information or partition line 
information. To this end, the algorithm refers to a relation 
ship betWeen the entire length of the draWing and the straight 
distance betWeen-the starting point and the end point of the 
draWing, a relationship betWeen the Width of the line formed 
by the draWing and the Width of the medical record screen, 
and a straight distance in the vertical direction of the line 
formed by the draWing. For example, if the image shoWn by 
the draWing satis?es the folloWing three conditions, it is 
determined that the image shoWs a partition line. 

Condition 1: Total length of the draWn stroke is shorter 
than 1.2 times the straight distance betWeen the starting 
point and the end point of the stroke. 

Condition 2: The Width of the circumscribed rectangle of 
the draWn stroke is larger than 0.5 time the Width of the input 
screen. 

Condition 3: The vertical length of the circumscribed 
rectangle of the draWn stroke is smaller than 100 pixels. 

In the case Where the inputted data is not determined to be 
the partition line (Step 5: No), the inputted data is treated as 
the stroke data and is subjected to the input process (Step 6), 
and then the data is displayed on the medical record screen, 
and the operation ?oW returns to the input With the pen (Step 
3). 

In the case Where the inputted data is determined to be the 
partition line (Step 5: Yes), a medical care ?nish process is 
performed (Step 7). More speci?cally, the partition line 
(ruled line) is displayed on the medical record screen 
Without displaying the image formed by the draWing, and the 
medical information Written until then is stored in the 
storage device (Step 8) as a polyline (gathered sequence of 
points) together With positional information and date infor 
mation. In this manner, the process is ?nished. 

In the case of the data processing (control) mode (Step 4: 
No), it is determined Whether or not any area is selected by 
the line Written by the draWing. An algorithm in this deter 
mination is as folloWs. When the total length of the draWn 
stroke is longer than tWice the straight distance betWeen the 
starting point and the end point of the stroke, it is determined 
that the draWn stroke is Written to select an area. 












